Localization of the IGF binding domain and evaluation of the role of cysteine residues in IGF binding in IGF binding protein-4.
Our previous findings suggest that binding of IGF binding protein-4 (IGFBP-4) to IGFs is essential for the inhibitory effect of IGFBP-4 on the activity of IGFs, both in vitro and in vivo. Therefore, understanding the structural determinants of IGF binding in IGFBP-4 is important to the general understanding of the biology of the IGF system. This study sought to further localize the IGF binding domain and to evaluate the role of Cys residues in IGF binding. Our data revealed that full-length IGFBP-4 peptides lacking the residues Leu(72)-Ser(91) or Leu(72)-His(74) or Gly(75)-Ser(91) failed to bind to IGF-I or IGF-II, whereas deletion of the residue Leu(72) or residues Met(80)-Ser(91) led to a 2- to 3-fold reduction in IGF-I and IGF-II binding activity. The IGF-I and IGF-II binding activities were dramatically reduced by the single mutation, Cys9/Arg (>25-fold), and to a lesser degree, by the single mutation, Cys12/Arg (the first N-terminal Cys residue was designated Cys1). The mutation Cys17/Ser or Cys18/Tyr or Cys20/Ser each resulted in a similar but moderate ( approximately 5-fold) reduction in IGF-II binding activity. The IGF-I binding activity was also dramatically reduced by the mutation Cys18/Tyr, and to a lesser extent, by the mutation Cys17/Ser or Cys20/Ser. These data suggest: 1) the IGF-I and IGF-II binding domain in IGFBP-4 involves a hydrophobic motif (Leu(72)-Met(80)) located in the distal part of the conserved N-terminal region, and 2) the N-terminal Cys residues (Cys9 and Cys12) are more critical than the C-terminal Cys residues (Cys17 and Cys20) in affecting the IGF-I and IGF-II binding. Based on these data, we speculate that the structural determinants of IGF-I and IGF-II binding in IGFBP-4 are very similar, if not identical.